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EMI-003 

SELF-CENTERING SOLDERED FEED-THROUGH 
Technical Field 

This invention relates to a feed-through device that is inserted into a 
bulkhead opening and soldered in place, and more particularly to a soldered 
feed-through that automatically centers in the bulkhead opening. 
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Background of the Invention 

A feed-through (or feed-thru) is a device used to enable communication 
of some sort through a bulkhead, such as a housing of an electronic module. In 
applications to which the present invention pertains, the feed-through has a 

1 0 solderable metal body portion that is inserted into a bulkhead opening and 
secured by reflowing solder into the space between the body portion and the 
inner periphery of the bulkhead opening. The body portion is provided with one 
or more axial through-holes that define communication paths through the 
bulkhead. The communication may be physical (pneumatic, liquid, gaseous or 

1 5 mechanical, for example), optical or electrical. In electrical applications, for 
example, each through-hole accommodates an electrical conductor, and sealant 
material in the space between each conductor and the inside diameter of the 
respective through-hole electrically insulates the conductor from the feed- 
through body portion and the bulkhead. Many electrical feed-throughs also 

20 include a filter component such as a ceramic capacitor coupled betweeen the 

conductor and the body portion to provide noise suppression in electrical signals 
carried by the conductor. Other filter elements such as inductors and/or resistors 
may also be incorporated into the body portion to form various well-known 
filter topologies. 

25 With soldered feed-throughs, the body portion and the bulkhead opening 

should be sized so that the solder joint therebetween has a substantially uniform 
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radial thickness on the order of 0.14 mm (0.0055 in.) in order to ensure that the 
solder joint will be sufficiently durable to prevent cracking and yet sufficiently 
compliant to protect the feed-through filter components (if any) through 
repeated thermal cycling, particularly when the bulkhead is a high expansion 
5 material such as aluminum. From a processing standpoint, this requires some 
mechanism for maintaining the body portion centered in the bulkhead opening 
during the solder reflow process. In the U.S. Patent No. 4,841,101 to Pollock, 
for example, a step is provided on either the bulkhead opening or body portion 
of the feed-through to position the feed-through in the bulkhead opening. 
10 However, the step approach requires close tolerances on both the feed-through 
and the bulkhead opening to achieve a snug mechanical fit; in cases where a 
snug fit is not achieved, the feed-through is free to tilt in the bulkhead opening 
before and during the soldering operation, creating undesired thin spots in the 
solder joint. 
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Summary of the Invention 

The present invention is directed to an improved and self-centering feed- 
through device designed to be inserted into a bulkhead opening and secured 
therein by soldering. The exterior periphery of the feed-through body portion 

20 includes one or more sets of laterally protruding and symmetrically distributed 
teeth or talons that cut through the bulkhead material as the feed-through is 
inserted into the bulkhead opening. The teeth occupy only a minor part of the 
body portion periphery, but automatically center the feed-through device within 
the bulkhead opening and resist tilting of the feed-through and its through-hole 

25 conductor so that application of solder to the area between the feed-through and 
the inner periphery of the bulkhead opening produces a solder joint having 
uniform radial thickness of preferably about 0.14 mm (0.0055 in.). 

Brief Description of the Drawings 
30 Figure 1 is a side view of a soldered feed-through device according to 

this invention, as installed in a bulkhead opening. 
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Figure 2 is an inboard end view of the feed-through device of Figure 1 . 

Description of the Preferred Embodiment 

Referring to Figures 1-2, the reference numeral 10 generally designates a 
5 soldered feed-through device according to this invention; that is a feed-through 
that is inserted into an opening 12a of a bulkhead 12 and secured in place in the 
opening 12a by a solder joint 13 occupying the region between the feed-through 
10 and the inner periphery of the opening 12a. In Figure 1, the feed-through 10 
is depicted as installed in the opening 12a, whereas in Figure 2, the feed-through 

10 10 is depicted prior to insertion into the opening 12a. In the illustrated 

embodiment, the feed-through 10 and bulkhead opening 12a are cylindrical in 
shape, and the body portion 14 of the feed-through 10 has a single axial 
through-hole 16 supporting a solid conductor 18 for feed-through electrical 
communications. However, it will be recognized that the present invention is 

1 5 equally applicable to feed-through devices that are non-cylindrical (rectangular, 
for example), to feed-through devices designed for physical or optical 
communications, or to feed-through devices having two or more through-holes 
supporting multiple communication channels. A sealant 20 fills the space in 
through-hole 16 around the conductor 18, and may be formed of a glass or 

20 ceramic composition, or an epoxy or thermosetting plastic material, depending 
on the application and the environmental sealing requirements. As also 
mentioned above, the feed-through 10 may include one or more filter elements 
such as a ceramic capacitor for electrically filtering signals carried by the 
conductor 18; such filter elements are typically housed in a suitable cavity (not 

25 shown) formed in the outboard end of body portion 14. 

In the illustrated embodiment, the body portion 14 of feed-through 10 
has a tapered inboard end 14a to facilitate insertion of the feed-through 10 into 
the opening 12a, and a flange 14b that contacts the exterior periphery 12b of the 
bulkhead 12 to limit the depth of insertion. However, the inboard end 14a may 

30 be un-tapered if desired, and the flange 14b may be omitted as indicated by the 
phantom lines 22. Elimination of the flange 14b may facilitate soldering 
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depending on the solder process utilized, and allows the feed-through 10 to be 
mounted flush with respect to the bulkhead exterior periphery 12b if desired. 
Also, the lip 12c of the bulkhead opening 12a may be chamfered as shown to 
facilitate soldering and feed-through insertion, if desired. The bulkhead 12 may 
5 be formed of a solderable metal such as a tin or copper alloy, but is typically 
formed of die-cast zinc or aluminum, in which case the inner periphery of the 
opening 12a is plated with a solderable material such as a tin-based or lead- 
based material, or a gold-nickel material, prior to insertion of the feed-through . 
10. 

10 According to the present invention, the feed-through 10 features one or 

more sets of laterally protruding and symmetrically distributed teeth or talons 
that cut through the bulkhead material as the feed-through 10 is inserted into the 
bulkhead opening 12a. While the teeth occupy only a minor part of the body 
portion 14, and therefore minimally disturb the interior periphery of the opening 

15 12a, they nevertheless act to ( 1 ) temporarily secure the feed-through 1 0 within 
the opening, and (2) automatically radially center the feed-through 10 within the 
opening 12a. In other words, the teeth cause the feed-through 10 to self-center 
on insertion into the opening 12a, and maintain the centered orientation of the 
feed-through 10 until the solder joint 13 is formed. As a result, the radial 

20 dimension or thickness of the solder joint 13 is substantially uniform and 
approximately 0.14 mm (0.0055 in.) in dimension in order to ensure that the 
solder joint 13 will be sufficiently durable to prevent cracking yet sufficiently 
compliant to protect the feed-through filter components (if any) through 
repeated thermal cycling, particularly when the bulkhead 12 is a relatively high 

25 thermal expansion material such as aluminum. 

In the illustrated embodiment, the feed-through 10 has two sets of teeth, 
each set having four teeth symmetrically distributed about the lateral periphery 
of the body portion 14. Referring to Figures 1-2, the first set is defined by the 
laterally aligned teeth 30, 32, 34, 36, and the second set is defined by the 

30 laterally aligned teeth 30', 32\ 34', 36'. The teeth 30, 30 5 ; 32, 32'; 34, 34'; and 
36, 36' are aligned parallel to an axis of insertion of the feed-through 10, and 
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the outboard teeth 30', 32', 34\ 36' protrude from the body portion 14 to a 
greater extent than the inboard teeth 30, 32, 34, 36. In a preferred arrangement, 
the inboard teeth 30, 32, 34, 36 are sized relative to the bulkhead opening 12a so 
that they center the feed-through 10 within the opening 12a, but do not 
5 substantially disturb the material on the inner periphery of the opening 12a. 
Accordingly, the teeth 30, 32, 34, 36 protrude about 0.14 mm (0.0055 in.) from 
the exterior periphery of the body portion 14 and set the desired solder joint 
radial thickness. The outboard teeth 30', 32', 34', 36', on the other hand, are 
sized so that they each cut into the material on the inner periphery of the 

10 opening 12a. In applications where the inner periphery of the opening 12a is 
plated to form a solderable surface, the cutting depth of the outboard teeth 30', 
32', 34', 36' is preferably less than the plating thickness so that the disturbed 
portion of the opening 12a remains solderable. 

Referring to Figure 1, the body portion 14 of the feed-through 10 may 

1 5 optionally include one or more lateral or circumferential grooves 40a, 40b. In 
the illustrated embodiment, the groove 40a is located inboard of the teeth 30-36, 
and the groove 40b is located inboard of the teeth 30'-36'. Both grooves 40a, 
40b retain solder and serve to regionally increase the lateral thickness of the 
solder joint 13, and the groove 40b serves the additional purpose of capturing 

20 bulkhead plating material cut by the teeth 30 '-36'. Analysis has shown that the 
bulkhead material captured in the groove 40b tends to remain in mechanical 
continuity with the rest of the bulkhead 12, effectively holding the feed-through 
10 in place in the bulkhead opening 12a despite the relatively small area of 
contact between the teeth 30'-36' and the bulkhead 12. Of course, there may be 

25 more or fewer grooves than shown, and/or they may be located in different areas 
of the body portion 14 than shown. 

The progressively increasing lateral protrusion of the axially aligned 
teeth 30-36, 30 '-3 6' also makes the feed-through 10 more tolerant to variation 
in the size of the bulkhead opening 12a. In cases where the opening 12a is 

30 smaller than specified, the depth of cut is simply increased; in cases where the 
opening 12a is larger than specified, the depth of cut is reduced, but still 



sufficient to center and temporarily retain the feed-through 10 within the 
opening 12a. 

In summary, the feed-through of the present invention includes laterally 
protruding teeth that automatically center the feed-through within a bulkhead 
opening during its insertion, and resist tilting of the feed-through and its 
through-hold conductor within the opening so that application of solder to the 
area between the feed-through and the inner periphery of the bulkhead opening 
produces a solder joint having uniform radial thickness of a desired dimension. 
While the feed-through of this invention has been described in reference to the 
illustrated embodiment, it is expected that various modifications in addition to 
those mentioned above will occur to those skilled in the art. For example, the 
number of sets of teeth and the number of teeth per set may be greater or lesser 
than shown, the solder joint may be thinner or thicker than specified herein, and 
so on. Accordingly, it will be understood that feed-through devices 
incorporating these and other modifications may fall within the scope of this 
invention, which is defined by the appended claims. 



